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(57) The invention relates to a housing for a portable 
electronic device having a hinge mechanism wherein 
one part slides and rotates with respect to the other 
housing portion automatically In response to actuation 
by the user A new behaviour when opening the elec- 



tronic device is provided, while minimizing the space 
taken up by the hinge. In addition, there is no interfer- 
ence between the housings during opening. A new ar- 
rangement for electrically connecting two housing por- 
tions is also disclosed. 
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Description 

[0001] The present invention relates to a housing for 
a portable electronic device, In particular a connmunlca- 
tion device. The present invention relates In particular 
to a housing having a hinge mechanisnn for sliding and 
rotating two housing portions relative to one another. 
[0002] The present Invention is applicable to any port- 
able electronic device such as, for exannple, a nnobile 
radio, a cellular telephone, a laptop connputer, a person- 
al digital assistant (PDA). 

So-called U-f lip or clam f onri factors for example for cel- 
lular telephones have two housing portions joined by a 
hinge mechanism along one edge of the housing por- 
tions to enable the housing portions to rotate relative to 
one another. 

[0003] However, the hinge mechanism tends to be rel- 
atively bulky. In portable electronic devices, such as mo- 
bile telephones, space inside the housing is at a premi- 
um, and so it is desirable to reduce the space tal<en up 
with a hinge mechanism. 

[0004] In general, it is preferable to locate the hinge 
at the edge of the housing portions to minimize interfer- 
ence between the housings during the relative rotation 
between the housing portions. However in the U-flip 
form factor it may be desirable to locate a display be- 
tween the arms of the U-fllp. In order to accommodate 
a larger display, and to allow better styling of the hous- 
ing, it is advantageous that the axis of rotation is located 
in the center of the housing. 

However, less space is then available for the hinge. 
[0005] The present invention seeks to overcome at 
least partly the disadvantages of the prior art. 
[0006] According to the present invention, there is 
provided a housing as claimed In claim 1 . 
[0007] A new behaviour when opening the electronic 
device is provided, while minimizing the space taken up 
by the hinge. In addition, there is no Interference be- 
tween the housing portions during opening. 
[0008] For a better understanding of the present in- 
vention, and to show how it may be brought into effect, 
reference will now be made, by way of example, to the 
accompanying drawings, in which: 

Figures 1 a, 1 b and 1 c Illustrate the opening oper- 
ation of a housing for a portable electronic device, 
in accordance with the invention 
Figure 2 is an expanded 3 dimensional drawing 
showing the parts of the hinge mechanism 
Figure 3 shows the hinge mechanism of Figure 2 In 
an assembled state in the closed position of the 
housing; 

Figure 4 illustrates detail of the slider part and the 
slider spring; 

Figure 5 illustrates detail of the guide part; 
Figure 6 is a partial view of the hinge mechanism in 
a closed position; 

Figure 7 is a partial view of the hinge mechanism in 



an open position; 

Figure 8 shows the flex connector electrical connec- 
tion between the slider part and the arm portion in 
an assembled state in a closed position. 
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[0009] An embodiment of the present invention will 

now be described with reference to the accompanying 
drawings. In the drawings the same or similar features 
have been given the same reference numerals, for clar- 
10 ity. 

[0010] Figures 1 a, 1b and 1c show the opening op- 
eration of the housing 100 for a portable electronic de- 
vice, in accordance with the Invention. The illustrated 
exemplary housing 100 is of a 'U-flip" type; however it 
IS is clear that the present invention may be applied to oth- 
er housing types. 

[001 1 ] Figure 1 a shows a first housing portion 1 0 and 
a second housing portion 12 of the housing 100. The 
second housing portion 12 has two arm portions 14 

20 which extend either side of the first housing portion 1 0 
and are fitted thereto using the hinge mechanism in ac- 
cordance with the present invention, as will be explained 
in more detail hereafter. Slots 1 6a and 16b (not shown) 
are provided in the first housing portion 1 0 to enable the 

25 sliding of the second housing portion 12 relative to the 
first housing portion 10, as will be explained hereafter 
[0012] As shown In Figure 1a, the hinge mechanism 
is latched in the closed position. To open the housing 
100 in accordance with the described exemplary em- 

30 bodiment of the invention, the user pushes the second 
housing portion 1 2 in the direction X shown in Figure 1 a. 
This action releases the hinge mechanism, as will be 
explained hereafter, and the arm portions 14 of the sec- 
ond housing portion 20 are caused to slide along slot 

35 1 6a and corresponding slot 1 6b (not shown) to an inter- 
mediate position, as shown In Figure 1b. Once in the 
intermediate position, the arm portions 1 4 of the second 
housing portion 12 are caused to rotate, so that the sec- 
ond housing portion 12 rotates to the open position as 

40 shown In Figure 1 c. 

[0013] In order to shut the housing again, the user ro- 
tates the second housing portion 12 from the open po- 
sition shown in Figure 1c back to the intermediate posi- 
tion shown in Figure lb, and then pushes the second 

45 housing portion 1 2 in direction X until the closed position 
shown in Figure 1 a is reached. 

Figu re 2 is an expanded 3 dimensional drawing showing 
parts of the hinge mechanism. 

[0014] The arm portion 14 of the second housing por- 

50 tion has a shaped head part 18. 

[0015] The shaped head part 18 is shaped so as to 
have a greater magnitude in a first dimension ie parallel 
to the first and second housings 10,12 than in a second 
dimension for example in a second dimension substan- 

55 tially perpendicular to the first. Advantageously, as 
shown, the outer edges of the shaped head part 1 8 con- 
form to arcs of a circle. 

[0016] The first housing portion 10 is provided with 
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slider parts 20 and associated slider springs 22, wliich 
will be described In more detail with reference to Figure 
4. The slider parts 20 are mounted between guide rails 
24, shown more clearly in Figure 3, and are able to move 
longitudinally along the first housing portion 1 0. The slid- 
er springs 22 are disposed between the respective slider 
part 20 and the first housing portion 1 0. The slider parts 
20 have a slider hole 26 formed therein and are provided 
with a slider arm 28 (not shown in Figure 2). 
[0017] The first housing portion 10 is also provided 
with guide parts 30, which will be described in more de- 
tail with reference to Figure 4. The guide parts 30 are 
either attached to the first housing portion 10, or are 
formed integrally with the first housing portion 10. The 
guide parts 30 have an amn opening 32 formed therein, 
the opening 32 having a stot 34 forming a slide section, 
and a hole 36 forming a rotation section. The guide parts 
30 also have a slider arm slot 38 for receiving the slider 
arm 28, as will be described hereafter. 
[0018] The hinge mechanism also comprises a spiral 
spring 40, disposed between the head part 1 8 of the amn 
portion 14 and the slider part 20, as will be explained in 
more detail with reference to Figure 3. 
[0019] A flex connector 42 and corresponding flex 
shaft 44 are also provided for electrical connection be- 
tween the first housing portion 1 0 and the second hous- 
ing portion 12. The electrical connections will be de- 
scribed in more detail with reference to Figure 8. 
[0020] In the illustrated an^angement, one amri portion 
1 4 of the second housing portion 1 2 is provided with the 
spring40foropeningthe housing. The other ann portion 
1 4 of the second housing portion 1 2 is fitted with the flex 
connector 42 and corresponding flex shaft 44, for pro- 
viding electrical connection between the first and sec- 
ond housing portion. Clearly, as will be apparent to a 
skilled person the Invention is not restricted to such an 
arrangement and both of the ann portions may carry 
springs and/or flex connectors in exemplary embodi- 
ments of the invention. 

[0021] Figure 3 shows the hinge mechanism of Figure 
2 in an assembled state in the closed position of the 
housing. The head part 1 8 of the arm portion 14 is fitted 
through slot 34 of the guide part 30, with its larger mag- 
nitude dimension parallel to slot 34, and through the slid- 
er hole 26 of the slider part 20. The spiral spring 40 is 
disposed between the head part 18 of the arm portion 
14 and the slider part 20. In the illustrated arrangement, 
the head part 1 8 is provided with a recess 46 to receive 
one end of the spiral spring 40. The spiral spring 40 is 
arranged so as to exert a rotational force on the head 
part 1 8, in a direction tending to move the second hous- 
ing portion 12 to an open position. However, the width 
of the stot 34 is smaller than the magnitude of the larger 
dimension of head part 18, and therefore the head part 
18 is unable to rotate within slot 34. 
[0022] The slider amn 28 of the slider part 20 is fitted 
to the slider arm slot 38 of the slider part 3. In the closed 
position of the housing, as shown, the slider arm 20 is 
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in a stable position within the slider arm slot 28, and 
therefore the hinge mechanism is latched shut. In this 
situation, the slider spring 22 is extended, and exerts a 
force on slider 20 in direction Y as shown in Figure 3. 

5 [0023] Figure 4 illustrates detail of the slider part 20 
and the slider spring 22. As described previously, the 
spiral spring 40 Is disposed in the slider hole 26. One 
end of the spiral spring 40 is mounted to the slider part 
20 and the other end of the spiral spring 40 is attached 

10 to the head part 18 when the head part 18 Is inserted 
into slider hole 26, as shown in Figure 3. Slider arm 28 
comprises a beam 48 having a pin 50 at one end facing 
outwardly from the slider part 20, the beam being at- 
tached at its other end to the slider part. This arrange- 

is ment allows beam 48 to act as a beam spring, so that 
the beam 48 may be deflected from its rest position rn 
a vertical direction ZZ as shown: however, the deflection 
of the beam 48 will generate a force tending to return 
the beam 48 to Its rest position. 

20 [0024] Figure 5 Illustrates detail of the guide part. As 
described previously, the guide part 30 has formed 
therein a slot 34, forming a slide section, and a hole 36, 
forming a rotation section, for receiving the head part 1 8 
of the arm portion 14, and a separate slider arm slot 38 

25 for receiving the pin 50 of the slider arm 28. As will be 
explained in more detail with reference to Figures 6 and 
7, during opening and closing of the first and second 
housing portions 10,12, the slider part 20 moves relative 
to the guide part 30 along the guide rails 24. As the slider 

30 part 20 moves relative to the guide part 30 the pin 50 of 
the slider amn 28 moves in the slider arm slot 38. 
[0025] In the closed position of the housing, the pin 
50 Is held in position A. Since a force in the direction Y 
Is being exerted on the slider part 20 by the slider spring 

35 22, as explained with reference to Figure 3, the pin 50 
is stable in the concave portion 52 of the slider arm slot 
38. It should be noted that the dotted line RR shown in 
Figure 5 denotes the level of pin 50 in the direction 77 
when the beam 48 is in its rest position, as explained 

40 with reference to Figure 4. Since the beam 48 is deflect- 
ed from its rest position, a downwards force, as shown, 
acts on the beam 48. Again, however, the pin 50 is stable 
in the concave portion 52 of the slider arm slot 38. 
[0026] During opening of the housing, the pin 50 is 

45 guided by the slider amn slot 38 initially to position B in 
response to a force applied to the slider part 20 in a di- 
rection X (as will be explained later) and the downwards 
deflection force acting on the pin 50. Upon removal of 
the force In the direction X the slider part 20 moves in 

50 direction Y relative to the guide part in response to the 
force applied to the slider part 20 by the slider spring 22. 
The pin 50 therefore moves along the slider guide slot 
to position C, and then to position D under the influence 
of an upward deflection force, as shown, exerted by the 

55 beam 48. This position of pin 50 is a stable position, and 
corresponds to the open position of the housing, as will 
be explained later. 

[0027] When the housing is closed, the shaping of the 
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slider arm slot 38 at portion 54 encourages the pin 50 
to move along the upper part of the slider anm slot 38, 
as shown, to position E. At position E the pin 50 is able 
to move back to position A, in response to the downward 
force exerted by the beam 48. 

[0028] Figure 6 is a partial view of the assembled 
hinge mechanism in a closed position. The slider part 
20, other than beam 48 and pin 50 of slider arm 28, is 
shown in outline only, for clarity. 
[0029] As explained with reference to Figure 3, head 
part 18 of the arm portion 14 is fitted through slot 34 of 
the guide part 30, with its larger magnitude dimension 
parallel to slot 34, and through the slider hole 26 of the 
slider part 20. The slider spring 22 exerts a force on the 
slider part 20 in direction Y, as explained with reference 
to Figure 3. The pin 50 is in stable position A of the slider 
arm slot 38, as explained with reference to Figure 5. 
[0030] In order to open the electronic device housing, 
the user pushes the second housing portion 12 in direc- 
tion X, as explained with reference to Figure 1 a. As the 
head part 18 is free to move with respect to the slot 34 
of guide portion 30, but not with respect to the slider hole 
26 of the slider part 20, the head part 18 of the arm por- 
tion 14 of second housing portion 12, together with the 
slider part 20 move with respect to the guide part 30 in 
direction X. As a result, the pin 50 moves into position 
B as explained with reference to Figure 5. 
[0031] Next the user releases the housing, as ex- 
plained with reference to Figures 1 a and lb. Since the 
force in the direction 1b is released, the slider part 20, 
together with the head part 18, moves in direction Y in 
response to the force exerted on slider part 20 by slider 
spring 22. The head part is thus moved along slot 34 of 
the guide part 30 until the head part 1 8 reaches the hole 
36. As the slider part 20 moves in direction Y until the 
head part 18 reaches the hole 36, the pin 50 moves to 
position C, and then stable position D, as explained ear- 
lier with reference to Figure 5. This is the intermediate 
position shown with reference to Figure 1 b. The open- 
ing of the housing from the Intemriediate position shown 
in Figure 1b to the open position shown in Figure 1c will 
be explained with reference to Figure 7. 
[0032] Figure 7 is a partial view of the hinge mecha- 
nism in the open position of the housing. The slider part 
20 is now stationary, and the pin 50 is in stable position 
D. As explained above, the head part 1 8 of the arm por- 
tion 14 of the second housing 12 reaches the hole 36 of 
the guide part 30 at the intermediate position. Now free 
from the constraint of the slot 34, the head part 1 8 can 
rotate within the hole 36 of the guide part 30 and the 
slider hole 26 of the slider part 20 in response to the 
force acting on the head part 18 from the spiral spring 
40. The second housing portion 12 thus rotates to the 
open position, as shown in Figure 1 c. 
[0033] In order to close the housing again, the user 
rotates the second housing portion 1 2 from the open po- 
sition shown in Figure 1c back to the intermediate posi- 
tion shown in Figure 1b. The head part 18 is therefore 



made to rotate within the hole 36 of the guide part 30 
and the slider hole 26 of the slider part 20 against the 
force acting on the head part 18 from the spiral spring 
40 until the head part is aligned with the slot 34. When 

s the second housing portion 1 2 is then moved in direction 
X, the head part 18 moves along slot 34 of the guide 
part 30. Since the head part 18 is received in the slider 
hole 26 of the slider part 20, the slider part 20 also moves 
relative to the guide part against the force exerted by 

10 the slider spring 22. As explained previously with refer- 
ence to Figure 5, the pin 50 moves along slider arm slot 
38 to position E, and then back to position A. This is the 
closed position shown in Figure la. 
[0034] As will be apparent to a skilled person, it is de- 

15 sirable to provide electrical connection between the first 
and second housing portions, for example for a display 
mounted on the second housing portion. An exemplary 
way of providing an electrical connection between the 
housing portions will now be described with reference 

20 to Figure 2 and Figure 8, which shows the flex connector 
forming an electrical connection between the slider part 
and the arm portion in an assembled state in a closed 
position. 

[0035] As most clearly shown in Figure 2, the flex con- 

25 nector 42 Is fitted to the flex shaft 44, the two arm-like 
portions of the flex connector 42 fitting around the beam 
portion of flex shaft 44. The flex shaft part 44 can then 
be fitted to head portion 1 8 and the amn-like portions of 
the flex connector 42 can be connected to circuitry n the 

30 second housing portion. 

[0036] The remaining portion of the flex connector 42 
is laid over the head part 18, as is more clearly shown 
in Figure 8, and is attached to the slider part 20. Suffi- 
cient slack in the flex connector 44 is provided to allow 

35 for the rotation of the head part relative to the slider part 
20, as has been described previously. Finally, a flex con- 
nector is provided between the slider part 20 and the 
first housing portion and/or electrical/electronic circuitry 
thereon (not shown). This flex connector has sufficient 

40 slack to accommodate the travel in the slider part 20. In 
this way an advantageous arrangement for electrically 
connecting the housing portions has been disclosed. 
[0037] Although the present invention has been de- 
scribed with reference to the illustrated embodiment, 

45 many variations are possible, as will be apparent to a 
skilled person, and all such modifications are intended 
to be included within the scope of the appended claims. 



ousing having a first and a second housing por- 
I, the housing having a hinge mechanism where- 
ine part slides and rotates with respect to the oth- 
^. .lousing portion automatically in response to ac- 
tuation by the user. 

2. The housing as claimed in the preceding claim 1 , 
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wherein a first housing portion is provided with 
guide parts and the second housing portion is pro- 
vided with arm parts fitted to the guide parts, the 
arm parts being able to move relative to the guide 
part 

3. The housing as claimed in claim 2 wherein the guide 
part and arm parts are arranged such that the first 
housing portion is able to rotate relative to the sec- 
ond portion in a first arrangement and is not able to 
rotate relative to the second portion in a second ar- 
rangement. 

4. The housing as claimed in claim 2 or 3 wherein the 
guide part has a slide section, in which the arm part 
is unable to rotate relative to the guide part and a 
rotation section in which the guide part is able to 
rotate relative to the guide part. 

5. The housing as claimed in any preceding claim 
wherein the second housing portion is also provided 
with a sliding part having an opening into which the 
arm part of the first housing portion is fitted and rel- 
ative to which the arm part of the first housing can 
rotate. 

6. The housing as claimed in claim 5 wherein a rota- 
tion spring is disposed between the sliding part of 
the second housing portion and the ami part of the 
first housing portion, the spring being biased to pro- 
vide a force tending to rotate the amri part of the first 
housing portion to an open position. 

7. The housing as claimed in claim 5 or 6 wherein a 
slider spring is disposed between the sliding part 
and the second housing portion, the slider spring 
being biased to provide a force tending to push the 
sliding part in the direction from the slide section of 
the guide part to the rotation section of the guide 
part. 

8. The housing as claimed in any preceding claim, fur- 
ther comprising a latch portion for holding the arm 
part In the slide section of the guide part when the 
housing portions are in a closed position. 

9. The housing as claimed in claim 8 wherein the latch 
portion comprises a slot formed in the guide part 
and a flexible bar formed on the sliding part. 

10. The housing as claimed in claim 9 wherein the slot 
forces the flexible bar to follow a non-return path 
during opening and shutting of the housing. 

11. The housing as claimed in any preceding claim 
wherein the sliding part and the arm part are elec- 
trically connected. 



12. The housing as claimed in claim 1 1 wherein the slid- 
ing part is electrically connected to a printed circuit 
board on the second housing portion. 

5 13. The housing as claimed in claim 11 or 12 wherein 
at least one flex connector is used to provide the 
electrical connections. 

14. A portable electronic device having a housing as 
10 claimed in any preceding claim. 

15. A communication device having a housing as 
claimed in any preceding claim. 
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